Kinetics of activation and in vivo muscarinic receptor binding of N-(2-bromoethyl)-4-piperidinyl diphenylacetate: an analog of 4-DAMP mustard.
4-DAMP mustard (N-2-chloroethyl)-4-piperidinyl diphenylacetate) has been shown to selectively and irreversibly inhibit muscarinic receptors. In an attempt to increase the rate of formation and peak concentration of the reactive intermediate, an analog [N-(2-bromoethyl)-4-piperidinyl diphenylacetate (4-DAMP bromo mustard)] was synthesized and the molecular formula confirmed by mass analysis. The 4-DAMP bromo mustard was shown to cyclize in phosphate buffer (pH 7.4) to the corresponding aziridinium ion with a first-order rate constant (k1) of 0.071 min-1 at 0 degrees C. At 25 degrees C and 37 degrees C, the formation of the aziridinium ion was nearly instantaneous (100% cyclized within 15 sec) at neutral pH. The rate constants (k2) for the hydrolysis of the aziridinium ion at 25 degrees C and 37 degrees C (pH 7.4) were 0.0027 and 0.010 min-1, respectively, in excellent agreement with the published rate constants for the hydrolysis of the aziridinium ion formed from 4-DAMP mustard. In vivo treatment with 4-DAMP bromo mustard in rats resulted in irreversible inhibition of muscarinic receptor binding in peripheral, but not central nervous system, tissues, suggesting that the quickly formed aziridinium ion does not penetrate the blood-brain barrier.